
𝑐 𝑘 = 𝑈𝑎𝑑𝑣 − 𝑐𝑖𝑛𝑡 𝑘

𝑄 𝑦 = 𝑓0 +
𝑄0

2
sgn(𝑦) 𝑈 𝑦 =

𝑄0𝐿𝑅

2
𝑒− 𝑦 /𝐿𝑅

𝑦 = 0 𝑦 = 𝜂 𝑥, 𝑡 =  𝜂0𝑒
𝑖𝑘 𝑥−𝑐𝑡

𝑐 𝑘 = 𝑈 0 − 𝜙 0 =
𝑄0𝐿𝑅

2
1 −

1

𝜅

𝜙 𝑦 =
𝑄0𝐿𝑅

2

𝑒−𝜅|𝑦|/𝐿𝑅

𝜅

𝜅2 = 1 + 𝑘2𝐿𝑅
2

𝜅−1

•

•

𝑟0:

O 𝑟0

O(𝑟0
2)

𝑟0

𝑄0 𝑈0 ≡ 𝑄0𝐿𝑅/2

𝑈0 ≡
𝑄0𝐿𝑅/2

𝑟0

𝑤 𝑦 = 𝑊(𝑦/𝑟0)/𝑟0 𝑊 𝑌 =
𝑒−𝑌2/2

2𝜋

𝑄𝑠 𝑦 = ∫ 𝑄 𝑦′ 𝑤 𝑦 − 𝑦′ 𝑑𝑦′ 𝑈𝑠 𝑦 = ∫ 𝑈 𝑦′ 𝑤 𝑦 − 𝑦′ 𝑑𝑦′

𝑤(𝑦)

𝑦

𝜖 ≡ 𝑘𝑟0 ≪ 1

𝑦 =  𝑦 𝑦 =  𝑦 +  𝜂  𝑦, 𝑡 𝑒𝑖𝑘𝑥

 𝜂 𝑦, 𝑡 =  𝜂𝑚 𝑡 +  𝜂𝑖(𝑦, 𝑡)

 𝜂𝑚 𝑡 = ∫  𝜂 𝑦, 𝑡 𝑤 𝑦 𝑑𝑦

𝑖
𝑑 𝜂𝑚

𝑑𝑡
= 𝑘𝑐𝑚  𝜂𝑚 + 𝑂(𝜖2𝑘  𝜂𝑖)

𝒄𝒎 = ∫ 𝑼𝒔 𝒚 − 𝝓𝒔 𝒚 𝒘 𝒚 𝒅𝒚

𝜙𝑠(𝑦) = ∫ 𝜙 𝑦′ 𝑤 𝑦 − 𝑦′ 𝑑𝑦′.

𝒄𝒎 𝜖

𝒄𝒎

1. cm r0

𝑈𝑎𝑑𝑣 𝑐𝑖𝑛𝑡

𝑈𝑎𝑑𝑣

𝑤

𝐿𝑅 = 700 𝑄0 = 2 × 10−4s−1

𝑟0 = 308 𝑟0 = 381

𝑐𝑚 1ms−1

𝑘𝐿𝑅 = 1

𝑘𝐿𝑅 = 1 𝑟0 = 0.5𝐿𝑅

𝑐𝑚

𝑈𝑠(0)
𝑐𝑚,𝑔

𝑐𝑚

𝑈𝑠(0)

𝑐𝑚,𝑔

𝑐

𝑈(0) 𝑐𝑔


